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Objectives

1. REFINE, AUTOMATE, AND APPLY ASLBIC METHOD,

2. DEVELOP GENERIC MCTHOD FOR EVALUATING AVAILABLE METHODS

FOR S_AND T DETERMIATICN

IN COMPLEX DEVICE TRUCTURES (SOLAR CELLS):

A. ESTABLISH GEMERAL THEORY,

B. APPLY TO DETERMINING RELATIVE ADVANTAGES,
LIMITATIONS OF CANDIDATE HETHODS.

C. DERIVE METHODS FOR REDUCING MEASURED DATA
FROFi THESE METHODS TO FEANIASFUL S, T VALUES
IN RELEVANT PARTS OF COIFLEA DEVICLS.

D. IF POSSIBLE, APPLY INSIGKTS GAINCD
T0 DEVELOPMERT OF FORE SUITABLE METHODS.

3, ESTABLISH TO WHAT EXTENT S AND AN “EFFECTIVE T
CAN BE DETERMINED IN THE COMMONLY USED “EMITTER”
x, = 0.2 um; Np,s ~ 101% - 1020 CM-B).

(EXAMPLE: FSA - COMMITTEE SOLAR CELL DESIGN)
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HIGH-EFFICIENCY SOLAR CELLS

Absolute Spectral Light Beam Induced
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HIGH-EFFICIENCY SOLAR CELLS
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APERTURE

Fusep QuarTz Lens

Beam SPLITTER

Fusep Quartz Lens
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lONOCHROMATOR
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HIGH-EFFICIENCY SOLAR CELLS

ASLBIC Fitting
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Two Fiffl'nj Methods

I. Steepest Descent
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HIGH-EFFICIENCY SOLAR CELLS
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Effect of Bias Light Versus Wavelength for a-3-1-216/2-1-2
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HIGH-ZFFICIENCY SOLAR CELLS

Measurement Types

+ Steady State
Vs. wavelmyfh

vs. distance
/8. vol+age,

- Relaxation Con tant Measurements
. Dwo.y meosSurements

vs. time

/

+

« Modulation measurements

vs. frt'?uQIc/

x
= - -ax
( G, L) steady state nix) = A e~ + Be & + e

oL on TaXx
[Gn“‘ bph:L 1

2. n an : TEe kl)t
D ;:T -z = It free decuy nix,t) = 1;1 Ale
In i B? :xl‘ 3
T G (x,t) forced osciliation Ha,w) = T 1‘
\ 5 _——__--_—-—-J(:t txl oz e A+ v
Gn(x,:w ~Gxle ]
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HIGH-EFFICIENCY SOLAR CELLS

The Meaning of the Constants in Decay Modes

ARE THE RELAXATION CONSTANTS OF THE SYSTEM.
THEY ARE OBSERVABLE.

CHARACTERIZES THE EFFECTIVE MINORITY CARRIER RECOMBINATION RATE
IN THE VOLUME OF THE LAYER AT WHICH THE OBSERVATION IS FADE.

(IF THIS RATT IS UNIFORM IN THE VOLUME, THEN T IS THE M.C. LIFETIME.)

ARE THE EIGENVALUES WHICH uLTERMINE THE DIFFUSIVE DECAY

OF THE M.C. IN THE LAYER UNDER OBSERVATIOR.
THEY ARE DETERMINED BY:
1. ANY “SINKS” QUTSIDE OF THE LAYER CONSIDERED
(SUCH AS: SURFACE w1TH RECOMBINATION:
BOUNDARY TO JUNCTION IN NOT-FLAT-BAND CONDITION:
BULK RECOMBINATION).
2. ThC TRANSPIRT PROPERTIES OF THE LAYER AND INTERVENING LAYCRS,

WHiCH, AND HOW MANY, OF THE INFINITELY MANY A; ARE OF SIGNIFICANCE,

IS DETERMINED BY THE INITIAL EXCESS MINORITY CARRIER DISTRIBUTION
AND THE PROPERTIES JF THE LAYER.
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HIGH-EFFICIENCY SOLAR CELLS
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. HIGH-EFFICIENCY SOLAR CELLS
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